Aim: The leaves of the plant Tecomaria capensis were extracted with different solvents and screened for their analgesic activity. Materials and Methods: The ethyl acetate extract of the plant T. capensis has showed the presence of flavonoids, glycosides, steroids, and terpenoids. The analgesic activity of ethyl acetate extract of T. capensis leaves is evaluated by Eddy's hot plate and tail flick method. Results and Discussion: This study demonstrates that ethyl acetate extracts of T. capensis have significant analgesic activities. Further, with column chromatography technique, different compounds are isolated from the extract. Among the different compounds, 3, 7-dimethyloct-6-en-1-ol showed a comparable activity to standard. Conclusion: The present investigation indicates the probable use of T. capensis extracts in the evaluation of analgesic activity.
INTRODUCTION
F rom the beginning of human civilization, plants are one of the most important sources of medicines. [1] Today, nearly 88% of the global population turn to plantderived medicines as they are the first line of defense for maintaining health and combating diseases. In the present study, an attempt has been made to enrich the knowledge of analgesic activity of ethyl acetate extract of leaves of Tecomaria capensis (family: Bignoniaceae). It is also known as cape honeysuckle and is a fast growing, scrambling shrub which may grow up to 2-3 m high and spread >2.5 m. T. capensis is an evergreen plant in warm climate areas but loses its leaves in colder areas. It has pinnately compound leaves that have oval leaflets with blunt teeth. Flowering time for this shrub is very erratic, and often it flowers all year round. Flowers are orange in color. Plant is used as a traditional medicine to relieve pain and sleeplessness. Infusions of dried powdered bark are used for sleeplessness. [2, 3] It is included in the list of African plants evaluated for in vitro antiplasmodial activity. [4] 
MATERIALS AND METHODS

Plant Collection
Matured leaves of T. capensis were collected in bulk in and around Guntur region, Andhra Pradesh, India. The coarse powder was passed through sieve No. 60. The plant of T. capensis was identified by Professor Dr. S.M. Khasim, Department of Botany and Microbiology, Acharya Nagarjuna University, Guntur, Andhra Pradesh, India. The specimen (No: ANU/00129/2009/ AP) was deposited in the Herbarium of the University Department of Botany and Microbiology for future reference.
Extraction
The leaves of T. capensis were separated from the stalks and thoroughly washed with running tap water and rinsed with ORIGINAL ARTICLE double-distilled water. Then, the leaves were allowed for drying in shade and aerated at room temperature. The airdried leaves are pulverized using the mechanical grinder. This extract was prepared using Soxhlet apparatus. About 150 g of dried leaves powder was taken in a muslin cloth bag. The purified ethyl acetate was passed through the tube where the powder bag was kept. The ethyl acetate was passed through siphon tube until it reached the round-bottom flask in which porcelain chips were provided. The vapors containing the constituents passed through the condenser and reached the tube containing powder bag, and the process was repeated. This was continued for 24 h. Then, the round-bottom flask containing extract was transferred to a beaker and was allowed to evaporate in a water bath. This concentrated ethyl acetate extract was stored at room temperature, and it is used for further analysis. 
Composition Analysis
A Fourier-transform infrared (FT-IR) is carried out in an instrument of JASCO 5300, analyzed using pressed pellet technique for different wave number identifications. Nuclear magnetic resonance (NMR) was carried out by Varian-NMR-600 spectrometer using tetramethylsilane as an internal standard. Standard pulse sequences were used for homo-and heteronuclear correlation experiments.
1
H NMR spectra were measured at 599 MHz, whereas 13 C NMR spectra were run at 150 MHz. Multiplicities of 13 C NMR resonances were determined by Distortionless enhancement through polarization transfer (DEPT). Liquid chromatography-mass spectrometry (LC-MS) analyses were carried out with a quadrupole ion trap MS (SHIMADZU). The stationary phase was used as the type of C18 column (250 × 4.6 mm) manufactured by Waters Column, Bengaluru, India. The mobile phase constitutes the Solvent A: 5% formic acid in water and Solvent B: Methanol (high-performance liquid chromatography [HPLC] Grade). The ultraviolet (UV) response during LC-MS was monitored at 360 nm, the highest absorbance wavelength for each set of components as determined from prior HPLC studies. The LC-MS was operated in the positive operating mode using electron spray ionization source.
Hot plate method [5, 6] Mice of either sex weighing between 20 g and 25 g were kept on hot plate (55 ± 0.5°C), and the time for fore paw licking or jumping was taken as reaction time. Mice showing reaction time before 5 s were selected. Animals not responding in this period were discarded. The selected animals were divided into six groups. Each animal of the groups received one of the following 2% w/v of gum acacia (2 ml/kg) in normal saline, pentazocine (30 mg/kg), ethyl acetate extract (100 mg/kg and 200 mg/kg), and ethanol extract (100 mg/kg and 200 mg/kg) intraperitoneally. Analgesia was assessed with Eddy's Hot Plate Apparatus (Analgesiometer) paw licking or jumping was measured initially, and another set of three measures was taken as 30, 60, and 120 min interval. A cutoff period of 15 s was observed to avoid damage of paws.
Tail flick method [7, 8] Before the study, Swiss albino mice (20-25 g) were screened for sensitivity test by placing the tip of the tail on the radiant heat source. Any animal that held to withdraw its tail in 5 s was rejected from the study. The selected 
RESULTS AND DISCUSSION
To confirm the structure of the major compounds, ethyl acetate leaf extract was studied by 1H-NMR technique. The chemical shift of the obtained NMR spectra was analyzed with those of the standard spectra of pure compounds with the help of laboratory-made software.
The spectral parameters such as the concentration, low power decoupling, and temperature are in optimized conditions to provide good accuracy of the method. The present method allows for precise identification of major compounds present in the leaves. The compounds of 1,2,3,9-tetrahydropyrrolo quinazoline-3,7-diol and 3,7-dimethyloct-6-en-1-ol are identified [ Figure 1 ]. The method is very well suited for the isolation of the major components which was listed as follows: Pain is centrally modulated through a number of complex processes including opioid, dopaminergic, descending noradrenergic, and serotonergic systems. [9, 10] The hot-plate and tail flick tests were useful in elucidating centrally mediated anti-nociceptive responses, which focuses mainly on changes above the spinal cord level. [11] The hot-plate method and tail flick test are considered to be selective to examine compounds acting through opioid receptor. Narcotic analgesics inhibit both peripheral and central mechanism of pain, while nonsteroidal anti-inflammatory drugs inhibit only peripheral pain. It also reported that the inhibition of pain could arise not only from the presence of opioids and/or opiodiomimetics but could also arise from the presence of phenolic constituents [12] and steroidal constituents [ Figure 3 ]. It may be due to the similar type of constituents present in the T. capensis leaf extracts which exhibited the analgesic activity.
The phytoconstituents such as flavonoids, tannins, and alkaloids have been reported in several analgesic literatures as possible to produce analgesic effect. The presence of flavonoids in ethyl acetate extract of T. capensis leaves may contribute for the analgesic activity. Ethyl acetate extract of T. capensis leaves increased mean basal latency which indicates that it may act through centrally mediated analgesic mechanism. Isolated compounds showed an increase in the basal reaction time significantly in dose-and time-dependent manner to the thermal stimulus [ Figure 4 ]. Activity may be produced due to the two compounds present in the extract. Pain is a sensorial modality representing the only symptom for the diagnosis of several diseases. It often has a protective function [ Figure 5 ].
Throughout history, man has used many different forms of therapy for the relief of pain, among them; medicinal herbs are highlighted due to their wide popular use [ Figure 6 ]. In the relief of pain, opiates are generally considered to act on the central nervous system exerting their effects through three opioid receptors (µ, κ, and δ), and such drugs are, especially, important for the treatment of chronic pain. Although morphine has reigned for centuries as the king of painkillers, its rule has not been totally benign. There are concerns about its addictive properties and side effects, which include respiratory depression, drowsiness, decreased gastrointestinal motility, nausea, and several alterations of the endocrine and autonomic nervous systems. [11] • In Eddy's hot plate method, ethyl acetate extract of T. capensis leaves showed a significant (P < 0.05) analgesic activity when compared to control and comparable to that of standard.
• Extract exhibited marked central analgesic effect as evidence by a significant increase in mean latency time compared to control.
• Both compounds isolated from ethyl acetate extract
showed an increase in the mean latency time significantly in dose-and time-dependent manner to the thermal stimulus.
• Comparing both 3, 7-dimethyloct-6-en-1-ol and 1, 2, 3, 9-tetrahydropyrrolo quinazoline-3, 7-diol compounds, 3, 7-dimethyloct-6-en-1-ol showed a comparable activity to standard.
• Ethyl acetate extract of T. capensis leaves showed a significant (P < 0.001) analgesic activity when compared to the control and comparable to that of standard [ Table 1 ].
• Extract exhibited marked central analgesic effect as evidence by a significant increase in basal reaction time comparable to control.
• In tail flick method same as like Eddy's hot plate method, both compounds showed an increase in the basal reaction time significantly in dose-and time-dependent manner to the thermal stimulus [ Table 2 ].
• Comparing both 3, 7-dimethyloct-6-en-1-ol and 1, 2, 3, 9-tetrahydropyrrolo quinazoline-3, 7-diol compounds, 3, 7-dimethyloct-6-en-1-ol showed a comparable activity to standard. 
Analytical Profile of Isolated Compounds
CONCLUSION
The present study revealed that ethyl acetate extract of leaves of T. capensis has significant analgesic activity. Further isolated compounds had also shown effective analgesic activity. Hence, it may be concluded that the isolated quinone derived from lapachol (a naphthoquinone) may be responsible for few of the therapeutic potential of the studied extract. Further studies are to be warranted for its safety, efficacy, and mechanism of action for its therapeutic potential.
